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(57) Abstract: Adjust equipment and method for 
array antenna transmitting link, include: power detect 
device, signal synthesize device and array adjust 
device; the downlink signal of the transmitting link 
processed by the power detect device and be 
transmitted to the power detect signal feed device, and 
then transmitted to the signal synthesize device; signal 
synthesize device depart the part of radio frequency 
signal, output to the power detect device for the power 
detect; output the power signal to the power detect 
signal feed device, add the power signal and high 
frequency signal, power detect signal depart device 
pick the power signal from the mixed signal, regulate 
the weight of the adjustment. This invention never use 
the special adjust signal transmitting device and 
becoming antenna, placed by using method of signal 
power detect to calculate the adjust weight value and 
transmitting phase adjust weight value of the transmit 
gain, the speed of the constringency become faster. 
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mf^^S^^y^^Yi^^^¥'^A^ ^M^^^i (FDD) #^T, i±7l^JiT#6^iMA^I§], HljtbJiT 
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r#^A= ^p^^Jlie.#«? (Butler) m^itm^^^^A, •^^^^i-Y^^M.m-t Butler ^£ 

(1) -^^^'J 4, 488, 155 " Method and apparatus for self-calibration and phasing 
of array antenna" S^^'Jt-^fr 01800020. 7 "F^^iJ^^it^it^t^i^^^i^^-;^'' ^{±{ 

(2) j^l5-#"^'J 6, 615, 024 "Method and apparatus for determining signatures for 
calibrating a communication station having an antenna array" ^ ^ S ^ ^'J 4' "^fr 
00815528. 3 "^^^^'.^^^^'^^m^^'l^^^'^-^^S.'' t BI ^#'J t 02142694. 5 

( 3 ) Mi'^^^^ 6, 600, 445 "Method and device for calibrating smart antenna array". 
6,236,839 "Method and apparatus for calibrating a smart antenna array", 6,157,340 
"Adaptive antenna array subsystem calibration", t S^^'Jt-^fr 01112987. 5 "^^fe^ 
0.m.it^^i^J^^i^^^S."^ 01122536.x "—^m^^^j^ifijXL^^t^tt^Mi^n^^''. 
01809947. 5 "l^?'J^^#»l^^i6^^j£^l^" ^ 03102791. 1 "^-H ^^¥L>p.^S.^?^^<] 
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^mff^]^^^^, ^f:^'T^,f.M.iE'tit^to ^a^m^^^m^i mM^ix^j^, ^^^j^^^m 
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4 ^^f^^u^y^^i. 5, '^^y^TG 100 ^i^^t 300 ^^rtiitii^M^^i 200 mt. 

jL-ll:ii.i±, ifm.^MM^m 200^iM.5!]i:^h-^it lOO t^?^#-#rvJi!'Ht-f->it%.^S. 3„ ^Mii^ 

^t^^A^s.\ tL^^^^mm^. (n-l)'^4^^#9. (n-i)^ii.«io 

^(n-l)4"^-ili]*/i(,ll 11, ^t4^^^9. 10 ^-^-ij^J:;^!! 11 JPs^ir(n-l)4^j^#^ 
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^ ^ijMmt^hii^ji^A.mt'^^j^^^^ i/iooo„ m^^^-n^^Mmt^i^it^^^-TtM. 
^m^i. 2 to 

>ft-f 2 (n-l) A-m^B 12 ^ (n-l) 13, 1 

L ^^•htt.J^ C2 4 ^Mi^MM^ff^^, ^s$.^i^':^4-^tfm,it^nMMM^m> 200 

'j-i<fe.i^ C4, (n-l) ^ A/D #^^»^4^>^^5L^i.it#^j: 14, ^ t ^ n j^^Mi^V^^ A/D 

C4 JD -fm^^^^4t-f t M^t , C3 M^] WJ:-^Jj^4t^Xi&^>^tM^M^S$.{!^ 

8; ^Q^ti"^ n MM^^. ^'fi^i^ L J?) "^^^^mt^^ %^^Mmt 

C4 m ■fiM^f^^m^t^'^^^ i^M^t, ^'l-ri^i^ C3 I'J F;5-jh >:^f.^t^^iM.S!] 
f n _LT#^t-f-^^^£ 80 y^^jffiik^^ , itit^ 1 (n-l) L 
^^'l±«C4|^:^tt!'f^i^^6^^*4^t^, #iti±^'fi-'feiJ§-C3/A>a4-'ft^t>)t-l^^^#-'ft^. 

yt-fMfi^^^-ft^^it A/D A/D ^^^:^j}^^t-fxmmm^^'i-f^^ 
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^;*^^;5fe^'?'J t . 1 n 15, n '^>m« 16 n 

^ 17 iS-A. ^m^MM^ffX^^^Jj^^m^f^^^i 3 itit^fjit^^^i^^j: 1 1 . 

:^j}^^m^s. i^^ykn^ 18 ^^^m 19 ^s$.^i>fjMM^tfMiim:ijtm is 

%m^^mt^^^. C2 m i^^ti^^^^^t^ 1 6^ m^*, ^'fi^fe^g. ci m F^^-it?* 

CI ^^'fci^i^ C2. ^;^^;5fe^'J t . i^#T ^ 1 XM^M-^^ ^M^ff^^o 

4. 

25 5 m^J^, fJj^^nm^'^^^M. 4 1 ^M^^^^ nXM^^-t-M'}^ 

%j^L, ^'f4%5|.C3^^'|!i%.5g-C4, i£&4^T A/D#:^^7^;^>#45^'(tit^^i 20; 
1 JL*-^i^J^6^^'f:i^i^ L AM 'f^^JJ^^t■f^X^mtf■^^^M^^, ^>\^^s$. C4 -f ^- 
R^5^^^t^t6^i*M^*> ^'f±'fe^C3^!-jE5^aL^^4^t^;^iM.f'Jf IJiT^^ft^^S^i 8; 

30 j?]i^/:tl^'fe#.^t^t6^*M^*. C3 Jl!'jF;5^jJ::'fc>:^?.'ft-f-^i^fJ^ n _LTW^^^ 

8„ >.^<g-^t-f ^^^i^^^-^jj-ft^^^^i 4 t = -t^itii^ 1 J^^^i^Ji-^^^'f^^i^ L ^ 

i^m^^^Jj^^t'fm^^^} A/D A/D ^4^, A/D ^^^^6t^^#^iLi^S'J4x>^4>?-'fl 

35 >l^;k-fl;^i^^F4?'J*^>j^^^5, M^^>P-^^^M^^. 
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#^ ^£ ^^XM W ii^ i€^E fFj , Jiiii^^E ^ ^ — * , 

Vbu,ter,l = k.l <^1,2 Anl ' M X M ^ ^ ^ ^3- >^ ^ iM. ¥} ^ ^ 

0 ^0^2 ^o*« 

••• o 
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sjj^yij P (dBm) , m^A^'f^A^.S. 1 %^itfi^^J)^^P-Pu)ss (tiBm) ' Pwss ^'^t'f^A^ 

^^^t^mAio, 255], 0jth-t^#j&##:j^6^Jt;^^>1^*L>fi^^';^»ri^;?l-r-^';^. 

-W^'iSiM.XM^S^f NumCh=l ( 601 ), #''J^Mi^^ NumCh ;*Li=-P4^'J^^^;^ 
^MiM: n ( 602 ), StP^^fk-^XM^^^Si n, Ji!'j:lt:^^>^^^ ( 611), 
Mi^-f-'J^-f n, JO'J^^'f 4t*'J^ NumCh #-^4t^i^^#-jt^ ( 603 ); m 

^^ml^M^ffii^^Jf^, /^i^^^-ft^ (1^1^ 604 ). ^Xi^^Jj^^fit^ff^/^^^, 

^-ft^^t^^P, ##'j£|/f>t5{^^P-^^^?^?4Prx^^^6^^&^t'flA^'J^i^>bit6^-i^J., :^!oldB 

(#^ 605 ), -kp^'h^nm^-^^M^-^^ 1 (#« 606 ), ^^#J.#J^ 602; 
^^AA^^^T^A, J?'J^'•J*fA^T^:^M^^^ (#« 607 ), ■5ri':^^;F!Ti€^';*-ii^t-^''J«^: ■^'•J*^ 
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mm^yp; J9'J^75^^ NumCh #-^4t^W:^^K.>jk^]a ( #^ 610 ), ^ J^^i^^M^^i^ M.^ 

^^m^^x^.mm>r^A.—^-^ 

A, ^s.J^i^fMMii^>^M.^A^t^r-^^m.. 

K.ker,i = feu ^,-.2 • • • An } ^ e.#l*^EF^>^^^i X i ^^^^^-^-it^ P ^^ft^i^r 
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^i^xJI^^X^l^-f^^^-fl Wphase(0) = [0, 0, 0], U, loop 6<f>^;j^l>{7 

0 ( ^m. 701 )„ ;^^^m'\PJft^M^^^^^M^t-f ( 702 ), . #r'/!«!'J;S.#^t^6^^<^#-, ^ 
A^Jj^^ff ( #m 703 ), ^^^^JftJiLil^^^^'ft-f A/D P, 
it^^^^C 704 ), #^ NumCh 1 ( 705 ), #J«if^ NumCh 

:f :^it, NumCh #-JL#Mi^6^;fB^iii4#^>^ ( 708 ), 703. 

i±T^^>^Sl , J«!'J^''J*f;^#^^^*#- p d^^-f^^ii A^j^A^^li ( #^ 707 ), diP^;p;-;^>!L, 

Jil'J^^IP NumCh -^^^t^^^^^N^i^Jl^^liliL ( #11^ 709 ), ^ ^Jf^fk.:^n4^^>$.it^, :^^mJ^ 

1 , NumCh = NumCh+1 ( 711 ), ^4.#-^''J*fi^#^i^^A^^i± n ( #^^,712 ), 
^p^>5L^fei±, I'J#^#^^ 703; ^o^^i±T , l!iJi^S:^#Mi^^ NumCh ^ 1, ##Sf;^J: 
;&pl, ?p loop=loop+l, Wphase(loop) = [w(l) , w(2), w (n) ] tfc;^ WNumCh 

( #m 713 n^^M^n^±^t>$.^>L^M. Wphase(loop) A^^-f J:: — ^^t^D^i^-^^-^^^^i- 
Wphasedoop-l) (#^714), ^^^n^, M^^^M^^^n>i3.:^y^A^, m^^^^t^-^^ 

mn^^m^^, = fFp^^ (joop)/v^^, , ( 715 ). 

J3'J^'J*f«5f ^* loop A^;ti^^;»^#J?^ifc#t M ( 716 ), -k^^A, M^-n^XM^^^n^ 
^'4-^^, ^B>fi^J#^^ (#^717), ^J(!'J#J.#« 703. M :^n^^>^A^J} ^ , ^^mnii 

^^.J^^^^B'fi, T ^^#5.is:^. 'fK.iS:^#^i^6^;fB^i;R>^*L<t^ 
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^^^X = e„-A-s + n = A-s + n „ 

-f^, NumCh=2, =^m^^M^^ii^M^s.^>iL^>L^M.^vm§iS.A 0, 

Wphase=[0, 0, 0] (#^m80lX #''J]|f^#^5g-^ NumCh A^'J^-f-i<,f^i^P4?iJ 1 
i^ltn (#^^ 802 ) , JtP^;^Li", l!'jM^il:b«#Mi^;^B^i4x>1^; -k^^'b^-M.^^ n, 
'fm^^ 1 NumCh ^J^M^^^^^M^t^i 803 ).#r*J^#'ft^6^^^, 

mA^Jj^^t"^ (^m.B04), ^^>^Xt_hi€^i?#-'ft^ii# A/D ^#^#'ft^6^^^^ P, # 

^i^^^^ ( 805 ). #^ NumCh ^XM^^^:^n^^>p.^^kylJP 1 ( 806 ), ^'JSf^ 
NumCh#-iL##Ji^6tj|=9'f±;^>^;k^jL^^'J^f-il^i^;f@'fi:;^>^;K^^ (#* 807), :kp 

255, io^)^>JL'J>i^i«,^i^'ttL^jl£ffl , J(J>J;«t^ NumCh ^^M^S$.^^±mf^y^ ( 809 ), 
fA^^M.'^m 802, J'l'J.f'JS^-^^'ft-^^^- P ii^^^tf^mA^mj^^^i # 

j?^ 808 ), :i!P^^';fl;L^^i^, m^-^f^ }iumCh ^^M^M-^^is-^y^^Mk. ( #^ 812); dio* 

11 
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1, NumCh = NumCh+l (#^811), ^^^#-J-#^^ 802. M^n^^>^A=5i^ > m^Jf^^^Ms.^x. 
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pjyi^xj} ^^imt^^^M > ^-^i^^ ij XT Hit M ^s. mt^ , >m f^MM^t^ t ^ 

^ 'y^<^MMitf^mMM'\t'fikM$iAM^:k.i- IdB. 

^^m^^^ (n-1) A-^Sjk.^^ (n-1) (n-1) ^^M^J^l M (n-1) ^Mt 
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^'hi^i^ L, CI ^^>\^^^ C2; 

C2 M ^mfk^-mt^^^^M^^, CI ^ ■ff^jh^mt'^Xi^^^}^^^^. 

•^'Ht^^^^5-n^^.|i4i^L, n>h^'I±^i^C3. n C4. (n-1) ^ A/D #^||^ 

>\±^S$~ C4 M -fiMfk^Jj^^tf 1 6^ ^M^t; C3 Ji!'J li5^iL:5i^^^t^iLi^i^^t>^-^#^ 

^-/fi€ A/D m ^%ii^fm^^^it^^^f A/D ^1^, ^j^i^S'J;t^>^^X^i-H-#^J. t ; 

L, ^'I-:i%,i^Cl ^^•1-±43^C2; 

14 
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12. — #l^^'jA^^#Mii|-^^>^:^'^, ^^py^T^W: -^^m^XM 

6^ ^ ^ ^ # Ifc ^£ fit isl , i& :^ -h iil fit ^ — # 1^ * , 

J^i^fte.,! = k.l <*1,2 ^ ^ . II'J # fit ^ 'fi ^ *L fit i# ^1 ^ 

#l€J^fit^B^i^>l^*l;i4Lfit#>^:i^^fit#W, ii— ^ k.ikl^—^XM^^^ ^ ^^^-it, 

Tt^L^JlfeitilfitJ^^'ft^fit^B^fi, ^^#ii«^itit^#fit'ft^fit-^^^t-f-fit^#*'f^; jtbBt 
iA#.^>l^i^itfit^B^ii^# #:fit*4€.#,fcA-?tia.ilfit?^a^i:^>^*L^lfit^d>^^; — 
>^iti£, tI.Jii2t##, jLJ-^#^WiL#M5$-fit^B'fi4^>^;R^i:6t^^di#<iL. 
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16. mrnxm^^nmi^m^n^^^^M^^mv^:^'^, ^^f^;^^, pjrmf^:^ 

^m. 2 ) #'"J ^^S^^ NumCh ^ F^^'J 

#^5) ^Jiiiai^^^-f ii# A/D m.^^M^t^^^^; 

16 
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0] , M, #Sf loop mMM.^ 0; 

5 ) #^ NumCh ^;^#^5^6^^i^i4^;ik;fxai'a 1 , NumCh #-^#Mi^6^/i=@'fi: 

^-^M.A.^^^it^^^y^^'iM.^'^^^n; ^^T^Wt, Ji!'J)?t^ NumCh #-^4tM5|-6^;j=il 

J3'J4l.^^ NumCh ^i^M^S^^^^^^y^^WL\ 

^J^^L-fl Wphase (loop) = [w (1) , w (2) , ... , w (n) ] ^XMit'%-^Jj^ix^^^'\M.^^ML^^n^^X.y% 

9) nW^'M^Mi3.^ty^^9^'\^ Wphase(loop)^^^i^Ji — ^6^^g^i;f^>ji;fX'fjL 
Wphase (loop-1) , :^o^^g^, JS-J^^JC^Mi^^fi'fii^^Jl^i^,^ , M^^m^^f^^XM^^^^ 
^iw;Kf.#:*EF^6^i^^F^6t^— F,„,^^_, ;^ # iE. if # 6^ ^i: >jk ;^ ^ , 

^-mi) i£S.;^##:j^^NumCh=2, #^;f^^#MiS|-6^;fiI'j3:;^^;fj^'jl#;7'aLi^J.7i7 0, 
Wphase=[0, 0, 0]; 

#m 2 ) n i^:^^^^^ NumCh 'J^ i^il^-f F^^'J t ^iL##.«t, , M ^ 

17 
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:k^^'b^M.^^XM^S^^, M^^'fm^]^ 1 ^^M^^^^ NumCh^^# 

^m. 5 ) %'^Jui^:^J}^^t'%'itn A/D M.^, ^^^XMiffii^^J}^, ###iA^i^#-^J.; 

6 ) #^ NumCh ^XM^S^-^^^^yp-^'l^i^ 1 ( 806 ), NumCh -^iL^t 

Ji!>J^^ NumCh ^^>^#J-1^^ 2 ); 

Sl'm^f^ NumCh #-JL#^^^^@>(i^>l^^Ji&; ' 
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